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Overview
Nanomaterials are used in scientific research in order to
highlight unique electrical, optical, and mechanical properties
when compared to bulk materials. It has been observed that as
the dimensionality of a material reaches the de Broglie
wavelength, the characteristics of materials deviates from what
it observed in a macro sense. Thus, nanoparticles—being
much smaller than the wavelengths of visible light—are
capable of exhibiting quantum confinement effects. More
specifically, the energy band-gaps that are normally associated
with bulk materials are quantized into discrete energy levels as
the particle dimensions approach the nanoscale. Furthermore,
by tuning the sizes and shapes (morphologies) of
nanoparticles, the optical properties of materials can be tuned.
Nanomaterials in this research are investigated for applications
in photon confining in order to enhance light-matter
interactions for the eventual production of highly sensitive
sensors.

Methods
A type of optical device was developed using nanomaterial fabrication techniques. This first device manipulated thin-film interferences
produced by nanometer (nm) semiconductor layers deposited on metal films. The result showed a spectrally selective strong absorption
within the films that could be further developed for use in optical color filters and metal color printing applications. It was observed that
the optical reflectance could be calculated by Airy's formulations, thus, it can be observed that by tuning the thickness of the
semiconductor layer, the color exhibited by the structure will change as well. The fabrication of the device was as described: 300nm of Al
were sputtered onto a silicon wafer substrate in order to reduce substrate interactions with the structure by creating an optically thick
layer. Next, a high-resolution photo-resist, AZ MiR 701, was spin-coated onto the Al and lithographically patterned using a UV contact
aligner. After exposure, the device was developed in AZ 300MIF and a layer of Si was deposited onto the patterned wafer.

Continuing Work
A second type of optical device will be created for applicable use in optical transmissions and sensing technologies. Future works will focus
on producing nanowires and nanoribbons via a similar UV lithographic deposition utilizing UV laser holographic interference. The utilization
of a laser interference pattern will allow for reduced costs and controlled precision in the size of the nanomaterials as the pitch can easily
be controlled by incidence angle.
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